The pro-apoptotic Ras effector Nore1 may serve as a Ras-regulated tumor suppressor in the lung.
Ras oncoproteins mediate multiple biological effects by activating multiple effectors. Classically, Ras activation has been associated with enhanced cellular growth and transformation. However, activated forms of Ras may also inhibit growth by inducing senescence, apoptosis, and differentiation. Induction of apoptosis by Ras may be mediated by its effector RASSF1, which appears to function as a tumor suppressor. We now show that the Ras effector Nore1, which is structurally related to RASSF1, can also mediate a Ras-dependent apoptosis. Moreover, an analysis of Nore1 protein expression showed that it is frequently down-regulated in lung tumor cell lines and primary lung tumors. Like RASSF1, this correlates with methylation of the Nore1 promoter rather than gene deletion. Finally, re-introduction of Nore1, driven by its own promoter, impairs the growth in soft agar of a human lung tumor cell line. Consequently, we propose that the Ras effector Nore1 is a member of a family of Ras effector/tumor suppressors that includes RASSF1.